Objective: To summarize significant contributions to sensor, signal, and imaging informatics literature published in 2017. Methods: PubMed® and Web of Science® were searched to identify the scientific publications published in 2017 that addressed sensors, signals, and imaging in medical informatics. Fifteen papers were selected by consensus as candidate best papers. Each candidate article was reviewed by section editors and at least two other external reviewers. The final selection of the four best papers was conducted by the editorial board of the International Medical Informatics Association (IMIA) Yearbook. Results: The selected papers of 2017 demonstrate the important scientific advances in management and analysis of sensor, signal, and imaging information. Conclusion: The growth of signal and imaging data and the increasing power of machine learning techniques have engendered new opportunities for research in medical informatics. This synopsis highlights cutting-edge contributions to the science of Sensor, Signal, and Imaging Informatics.
Introduction
The discipline of "Sensor, Signal, and Imaging Informatics" (SSII) continues to grow and forms a vibrant area of scientific growth within the broader field of biomedical informatics. Advances in sensor technology and growing adoption of wearable devices have yielded greater quantities and varieties of signal and sensor data. Medical imaging has been a dynamic field for applications of automated approaches for image segmentation, classification, and diagnosis. Advances in machine learning and the rise of deep learning techniques in a wide spectrum of clinical applications have had significant impact in fields related to signals and imaging. The large scale and high dimensionality of signal and imaging datasets make them well suited for machine learning approaches to identify spatial and temporal patterns.
The many important contributions of medical informatics research in the fields of medical signals and imaging are illustrated by the publications from 2017 reviewed here. The four articles selected as 2017 best papers demonstrate the high quality of research conducted in this area. In addition, the survey paper by Nagarajan et al. reviews the application of deep learning techniques on biosignals [1] . or clinical impact, and scientific quality. In accordance with the IMIA Yearbook selection process, the 15 candidate best papers were evaluated in detail by the section editors and by at least two additional external reviewers. Four papers were selected as best papers (Table 1) . A content summary of the selected best papers can be found in the appendix of this synopsis.
About the Paper Selection

Results
Machine learning has been widely applied to discern patterns in biomedical images and signal data, and 2017 has seen further advances in this area. Deep learning -a particular form of machine learning that typically applies multiple layers of neural networks -has been applied to numerous challenges in medical imaging. Larson et al. developed and tested a deep-learning convolutional neural network model for the interpretation of children's hand radiographs; their model estimated skeletal maturity with accuracy similar to that of expert radiologists [2] . In patients with suspected acute stroke, the time to diagnosis and treatment is critical to preserve brain function. Prevedello et al. applied deep learning to identify hemorrhage, mass effect, or hydrocephalus on head computed tomographic (CT) examinations, and achieved 90% sensitivity and 85% specificity [3] . Dawes et al. applied semi-automated segmentation of magnetic resonance (MR) images of the heart to create a three-dimensional model of right ventricular motion, from which their machine-learning survival model predicted patient outcomes independent of conventional risk factors in patients with newly diagnosed pulmonary hypertension [4] . Deep learning is an emerging field in the analysis of histological images, as well. Sharma et al. explored deep learning methods for computer-aided classification in hematoxylin and eosin (H&E)-stained histopathological whole slide images of gastric carcinoma to classify cancers based on immunohistochemical response and to detect tumor necrosis [5] . Radiomics is an emerging field that extracts quantitative data from radiological images to enable phenotypic profiling of tumors. Extracting that information requires software tools that yield reliable segmentation of tumors and consistent imaging features to overcome the inherent inter-rater and intra-rater variability. Lee et al. evaluated the reliability and quality of radiomic features in glioblastoma using semi-automated tumor segmentation software [6] . Grossman et al. used radiomic information to identify relationships between imaging features, immune response, inflammation, and survival in patients with lung cancer [7] .
Radiology procedure codes are fundamental to most radiology workflows, such as ordering, scheduling, billing, and image interpretation. Wang et al. described an extensible standardized nomenclature that harmonizes the Radiological Society of North America (RSNA) RadLex Playbook with the Logical Observation Identifiers Names and Codes (LOINC) standard to promote interoperability of imaging information [8] . As public collections of medical images become increasingly available for machine-learning investigations, such imaging data can engender privacy concerns. In particular, Parks and Monson found that individuals could be identified with moderately high probability from large collections of photographs based on the facial images extracted from medical image data [9] . Thus, the facial image data inherent in CT and MRI data may need to be considered as potentially identifiable information.
Information and communication technologies such as smart phones, smart watches, smart glasses, and portable health monitoring devices have made mobile health (mHealth) an emerging research area. Wearable biomedical sensors can provide a wealth of data; their increased use promises to herald significant advances in health monitoring. Despite numerous advances, battery runtime remains a critical limitation for the practical use of wearable sensors. Tobola et al. described a "self-powered" sensor platform that incorporates an efficient body heat harvester [10] . Coronary heart disease is a leading cause of premature death worldwide, and there is a growing demand for a reliable system to detect critical cardiac abnormalities that lead to sudden death. Sahoo et al. described a novel cardiac data acquisition method for combined analysis of electrocardiography (ECG) and multi-channel seismocardiography (SCG) data that achieved 88% accuracy as an early warning system [11] .
Monitoring of sensor devices and analysis of signal data require careful attention to eliminate noise and correctly delineate the meaningful information. Satija et al. described a novel unified framework for automatic detection, localization, and classification of single and combined ECG noises, which achieved an average sensitivity of 99.12% and specificity of 98.56% [12] . Bote et al. presented a new, modular, low-complexity algorithm to perform highly accurate real-time ECG analysis on resource-constrained embedded systems. Such a platform could be useful in ultralow-power mobile or wearable devices [13] . ECG data often are accompanied by high-frequency electromyographic (EMG) noise, which is difficult to filter due to overlapping frequency spectra. Christov et al. developed a dynamic filter that strongly suppressed EMG noise while preserving ECG high-frequency components [14] . Te et al. developed a novel signal analysis method to identify the origin of idiopathic right ventricular outflow tract ventricular tachycardia (RVOT-VT) during sinus rhythm; their approach predicted the VT origins with 92% sensitivity and 78% specificity [15] . Sleep-disordered breathing is both a clinical and a social problem. Mobile health sensor technologies were explored to simplify screening and diagnosis. Młyńczak et al. investigated the sensitivity and specificity of a novel wireless system in detecting breathing and snoring episodes during sleep [16] .
Conclusions and Outlook
The selected papers provide a small sampling of the many efforts that are advancing the science of informatics in healthcare. The growing volumes of biomedical signal data and medical imaging, increasingly powerful approaches to analyze and classify these data, and advances in computing power have created new opportunities to support precision medicine. In future, we expect more applications and systems integrating the novel sensors into signal and image analysis pipelines.
